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INTRODUCTION

Traffic Planning and Design, Inc. (TPD) has completed a Traffic Analysis for the proposed day
care center in Upper Dublin Township, Montgomery County, Pennsylvania. The project site is
located on the southwest corner of the intersection of Commerce Drive and New Jersey Drive as
shown in Figure 1. The proposed 7,500 s.f. day care center will replace the former YMCA, as
shown in Figure 2.

The proposed site will be served by two existing full-movement driveways: one to Commerce
Drive and one to New Jersey Drive.

EXISTING ROADWAY NETWORK

A field review of the existing roadway system in the study area was conducted. The existing
roadway characteristics within the study area are summarized in Table 1.

TABLE 1
ROADWAY CHARACTERISTICS WITHIN STUDY AREA
Functional Predominant | Average Posted
Roadway Ownership Classification/ Directional Daily Speed
Roadway Type | Orientation Traffic Limit
Commerce Drive Township Urban Collector | North-South 6,146 35 mph
New Jersey Drive Township N/A East-West N/A Not Posted

Bicycle and Pedestrian Facilities

Based on observations during field visits at the study area intersections, sidewalks currently
accommodate pedestrian traffic in the vicinity of the proposed development.

Mass Transit Facilities

Montgomery County and the Upper Dublin area are provided with public transportation by
SEPTA. Bus Route 201 has scheduled routes near the proposed site with the closest bus stop on
Commerce Drive, approximately 400 feet from the proposed site.

EXISTING TRAFFIC CONDITIONS

Manual Turning Movement Counts

Manual traffic counts were conducted on 15-minute intervals during the weekday morning (7:00 to
9:00 A.M.) and weekday evening (4:00 to 6:00 P.M.) peak periods. Data pertaining to heavy
vehicles, pedestrians and transit vehicles were observed during the manual counts. Peak hours and
count dates for the study area intersections are identified in Table 2.
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TABLE 2
MANUAL TRAFFIC COUNT INFORMATION
. . Time Intersection
Intersection Date of Traffic Counts Period Peak Hour
. Weekday A.M. 8:00 t0 9:00 A.M.
Commerce Drive &
New Jersey Drive Tuesday, March 24, 2015 Weekday P.M. 4:45 10 5:45 P.M.
. Weekday A.M. 8:00 t0 9:00 A.M.
Commerce Drive &
Site Driveway Tuesday, March 24, 2015 Weekday P.M. 4:45 10 5:45 P.M.
. Weekday A.M. 8:00 t0 9:00 A.M.
New Jersey Drive &
Site Driveway Tuesday, March 24, 2015 Weekday P.M. 4:45 10 5:45 P.M.

1. Peak Hour consists of the four consecutive 15-minute intervals where the highest traffic volumes occur.

Existing condition traffic volumes for the weekday A.M. and weekday P.M. peak hours are
illustrated in Figure 3. Manual traffic count data sheets are provided in Appendix A.

PROPOSED SITE ACCESS

The proposed site will be served by two existing full-movement driveways: one to Commerce
Drive and one to New Jersey Drive

TRIP GENERATION

The trip generation rates for the proposed development were obtained from the 7rip Generation
Manual, Ninth Edition, 2012, an Institute of Transportation Engineers (ITE) Informational Report.
The statistics in Trip Generation are empirical data based on more than 4,800 trip generation
studies. The data are categorized by Land Use Codes, with total vehicular trips for a given land use
estimated using an independent variable and statistically generated rates or equations.

For the proposed development, Land Use Code 565 (Day Care Center) from 7rip Generation
Manual was used to calculate the number of vehicular trips the development will generate during
the following time periods: (1) weekday A.M. peak hour; and (2) weekday P.M. peak hour. Table 3
shows the rates/equations and directional percentages for the analyzed time periods.

TABLE 3
ITE TRIP GENERATION DATA
Time Period Rates/Equations Entering Pass-By
Weekday A.M. T =12.18*%(X) 53% N/A
Weekday P.M. T =12.34*%(X) 47% N/A

T = number of site-generated vehicular trips
X = independent variable (ksf, thousand square feet of gross leasable area)
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Pass-By Trips and Diverted Linked Trips

Based on the information provided in the Institute of Transportation Engineers (ITE) Trip
Generation Manual, 8" Edition, not all trips generated by the site are trips that are “new” to the
roadway system. In addition to the new trips generated, there are pass-by trips, which are trips that
are drawn from the passing traffic stream and do not add trips to the adjacent roadways. Based on
an article titled “Trip Generation of Day Care Centers,” prepared by Pennoni Associates, Inc. and
included in the ITE 1990 Compendium of Technical Papers, daycare facilities have a pass-by rate of
44% during the weekday PM peak hour. A copy of the article is included in Appendix B. Since
these pass-by trips were described as work-to-home trips by the parents, it can be assumed that
during the AM peak hour the pass-by rate would also be 44%, consisting of home-to-work trips.
However in order to evaluate a worst case (highest volume) scenario, TPD assumed that all trips
will be new trips.

The calculated trip generation for the proposed development is shown in Table 4.

TABLE 4
TRIP GENERATION SUMMARY
Trips
Time Period p
Enter Exit Total
A.M. Peak Hour 48 43 91
P.M. Peak Hour 44 49 93

Based on the trip generation analysis summarized in Table 4, the proposed day care will generate
approximately 91 new trips during the weekday A.M. peak hour and 93 new trips during the
weekday P.M. peak hour.

TRIP DISTRIBUTION

The distribution of trips generated by the proposed development was based on the local road
network, the existing traffic patterns, the proposed use of the site, and the site driveway
locations. The new trips for the proposed development were distributed to the local roadway
network based on the percentages shown in Table 5.

TABLE 5
TRIP DISTRIBUTION PERCENTAGES
. Assignment Distribution
Direction - To/From (To/From) Percentage
North via Commerce Drive 50%
South via Commerce Drive 50%

The assignment of site-generated trips for the proposed development during the weekday A.M.
and P.M. peak hours are shown in Figure 4.
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PROJECTED (BUILD) CONDITION TRAFFIC VOLUMES

The site-generated trips for the proposed development were added to the existing condition traffic
volumes to develop projected condition traffic volumes. Projected condition traffic volumes for the
weekday A.M. and P.M. peak hours are shown in Figure 5.

LEVELS OF SERVICE FOR AN INTERSECTION

For analysis of intersections, level of service is defined in terms of delay, which is a measure of
driver discomfort and frustration, fuel consumption, and lost travel time. LOS criteria is stated in
terms of control delay per vehicle for a one-hour analysis period. Control delay includes initial
deceleration delay, queue move-up time, stopped delay, and final acceleration delay. The criteria
are shown in Table 6. Delay, as it relates to level of service, is a complex measure and is dependent
upon a number of variables. For signalized intersections, these variables include the quality of
vehicle progression, the cycle length, the green time ratio, and the volume/capacity ratio for the lane
group in question. For unsignalized intersections, delay is related to the availability of gaps in the
flow of traffic on the major street and the driver’s discretion in selecting an appropriate gap for a
particular movement from the minor street (straight across, left or right turn).
TABLE 6
LEVEL OF SERVICE CRITERIA
UNSIGNALIZED AND SIGNALIZED INTERSECTIONS !

. Control Delay Per Vehicle (Seconds)
Level of Service - - . -
Signalized Unsignalized
A <10 <10
B >10and <20 >10and <15
C >20and <35 >15and <25
D >35and <55 >25and <35
E >55and < 80 > 35and <50
F >80o0rv/ic>1.0 >500rv/ic>1.0

! Obtained from Exhibits 18-4 and 19-1 of the Transportation Research Board’s Highway Capacity Manual 2010

CAPACITY ANALYSIS METHODOLOGY

Capacity analyses were conducted for the weekday A.M. and P.M. peak hours at the study area
intersections. These analyses were conducted according to the methodologies contained in the
2010 Highway Capacity Manual (HCM) using Synchro 8 software, a Trafficware product.

The following conditions were analyzed, as applicable:

e Existing conditions;
e Projected conditions (with development).
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LEVELS OF SERVICE IN THE STUDY AREA

Level of service (LOS) matrices for the study area intersections are shown in Table 7 for the
weekday A.M. and weekday P.M. peak hours.

TABLE 7
LEVEL OF SERVICE DELAY (SECONDS) SUMMARY
Weekday A.M. Peak Hour Weekday P.M. Peak Hour
Intersection Movement Existing Projected Existing Projected
Conditions Conditions Conditions Conditions
Commerce Drive EBL C C B B
& NB L A A A A
New Jersey Drive ILOS A (2.8) A (3.2) A (5.1) A (5.4)
Commerce Drive EB L A B A B
& NB L A A A A
Site Driveway ILOS A (0.4) A (1.2) A (0.5) A (1.3)
New Jersey Drive WB L A A A A
& NB L A A A A
Site Driveway ILOS A (0.1) A (0.7) A (0.7) A (1.3)

Projected = Build scenario

ILOS = Overall Intersection Level of Service; Unsignalized ILOS calculated in accordance with Figure 5 of Policies and Procedures for
Transportation Impact Studies.

As shown in Table 7, under projected conditions with the development of the proposed site, the
study area intersections will operate at the same overall intersection level of service (ILOS) as
under existing conditions, during the weekday A.M. and P.M. peak hours.

All approaches and turning movements at the site driveway intersections will operate at LOS B
or better under projected conditions during the weekday A.M. and P.M. peak hours.

GAP ANALYSIS

In order to further evaluate the traffic operations and capacity at the site driveways, gap studies
were conducted for the approaches of each driveway. Data collection for the gap studies were
conducted on Tuesday, March 24, 2015.

Motorists turning left require simultaneous gaps in both directions of major road traffic.
Motorists turning right onto the major road only require gaps in one direction. A technician
stationed at the intersections counted the number and duration of these simultaneous (two-way)
gaps in traffic during the A.M. and P.M. peak hours. Table 8 shows the results of the gap study
compared to the Projected Conditions traffic volumes. To provide a conservative (worst-case)
estimate, it was assumed that all traffic exiting the driveway is turning left.
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TABLE 8
GAP STUDY RESULTS
Driveway Peak Hour Existing Capacity Total Exiting Traffic
Location for Left Turns (Projected Conditions)
Commerce Drive Weekday A.M. 409 37
Weekday P.M. 454 56
. Weekday A.M. 525 12
New Jersey Drive Weekday P.M. 565 30

Based on the results of the gap analysis, there is currently adequate capacity to accommodate the
projected traffic volumes for the weekday A.M and P.M. peak hours.

The full results of the gap study are included in Appendix D.

CONCLUSIONS

Based on the results of the traffic access analysis, TPD offers the following conclusions:

The project site is located on the southwest corner of the intersection of Commerce Drive &
New Jersey Drive. The proposed site will consist of 7,500 square foot (sf) day care facility;

Access to the site is proposed via two full-access driveways: one (1) full-access driveway to
Commerce Drive and one (1) full access driveway to New Jersey Drive.

Upon full build-out, the proposed development is expected to generate 91 new vehicle-trips
during the weekday A.M. peak hour and 93 new vehicle-trips during the weekday P.M. peak
hour.

Under the projected conditions, with implementation of the site-related recommendations, all
approaches and turning movements at the site driveway intersections with the external
roadway network will operate at LOS B or better during weekday A.M. and P.M. peak hours.

All overall intersection levels of service (ILOS) will operate at an acceptable ILOS B or
better during the projected conditions. Furthermore, there are no increases in overall
intersection LOS between existing and projected condition scenarios.

Based on the results of the gap analysis, there is currently adequate capacity to accommodate
the projected traffic volumes for the weekday A.M and P.M. peak hours.

It is TPD’s opinion that the construction of the proposed development will not adversely affect
the health, safety, and welfare of the community from a traffic engineering perspective.
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EXISTING CONDITIONS
WEEKDAY AM AND PM PEAK HOURS
TRAFFIC VOLUMES
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FIGURE 4

TRIP DISTRIBUTION
WEEKDAY AM AND PM PEAK HOURS
NEW TRIPS




AM PEAK HOUR

-« 286

17
NEW JERSEY DRIVE Y

L 158
- 261

50 —»
i

IS

JL
140 4
176 —>»

pE
- 278

L0

JLISCIong

PM

3 301

¢t \pwwork ing\pro] ec twise\mhammers tone\dms86578\HARG. A, 001. dgn

7/2015

SITE DRIVEWAYS
w02
2
.1

A
83
@]
o4
83
=
=
o
O

PM PEAK HOUR ©

38

— Jl

17
NEW JERSEY DRIVE \

25;: 415

SITE DRIVEWAYS

JL
-
263 —»

g
-« 294

SCHEMATIC DRAWING:NOT TO SCALE

A =

4
. (]
2 RN
~ N
A
[8a)
O
&
[£a)
=
=
O
o

TRAFFIC PLANNING AND DESIGN, INC.

PITTSBURGH HARRISBURG

(412)765-3717 POTTSTOWN (717)234-1430
LEHIGH VALLEY (610)326-3100 SOUTH JERSEY
(610)625-4242 (856)966-4242

WWW.TRAFFICPD.COM

FIGURE 5

PROJECTED CONDITIONS
WEEKDAY AM AND PM PEAK HOURS
TRAFFIC VOLUMES




APPENDIX A

MANUAL TRAFFIC COUNTS



Counter:: MIO
Counted By:: RK
Weather:: Overcast

T

Fp

Est. 1989

Traffic Planning and Design, Inc

2500 East High Street
Suite 650

Pottstown, Pennsylvania, United States 19464
610.326.3100 mbressler@trafficpd.com

Turning Movement Data

Count Name: Commerce Drive &

New Jersey Drive - AM & PM

Site Code:

Start Date: 03/24/2015

Page No: 1

New Jersey Drive Driveway Commerce Drive Commerce Drive
Eastbound Westbound Northbound Southbound

Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds ‘?gtgl Left Thru  Right Peds .?‘g&l Tlgttél
7:00 3 0 2 0 5 0 0 0 0 0 29 23 0 0 52 0 40 21 0 61 118
7:15 2 0 2 0 4 0 0 0 1 0 28 27 0 0 55 0 58 12 0 70 129
7:30 2 0 2 0 4 0 0 0 1 0 18 37 0 0 55 0 58 18 0 76 135
7:45 2 0 3 0 5 0 0 0 0 0 22 37 0 0 59 0 74 19 0 93 157
Hourly Total 9 0 9 0 18 0 0 0 2 0 97 124 0 0 221 0 230 70 0 300 539
8:00 0 0 3 1 3 0 0 0 0 0 22 36 0 0 58 0 74 21 0 95 156
8:15 1 0 3 0 4 0 0 0 0 0 35 43 0 0 78 0 58 38 0 96 178
8:30 4 0 4 0 8 0 0 0 0 0 34 44 0 0 78 1 66 38 0 105 191
8:45 16 0 19 1 35 0 0 0 0 0 49 42 1 0 92 0 51 49 0 100 227
Hourly Total 21 0 29 2 50 0 0 0 0 0 140 165 1 0 306 1 249 146 0 396 752

9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

ok BREAK % R - R R R _ R R R _ R R R R R - R R

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
16:00 17 0 21 0 38 1 0 0 0 1 34 0 0 43 0 50 10 0 60 142
16:15 18 0 16 0 34 0 0 0 1 0 10 39 0 0 49 1 39 0 45 128
16:30 22 0 27 0 49 0 0 2 1 2 45 2 0 51 0 36 0 40 142
16:45 15 0 13 0 28 0 0 1 1 1 57 4 0 67 0 47 10 0 57 153
Hourly Total 72 0 77 0 149 1 0 3 3 4 29 175 6 0 210 1 172 29 0 202 565
17:00 44 0 40 0 84 2 0 0 0 2 5 72 4 0 81 0 45 8 0 53 220
17:15 29 0 31 0 60 0 0 2 0 2 77 3 0 87 0 29 0 35 184
17:30 30 0 55 0 85 0 0 2 0 2 45 1 0 53 0 34 0 38 178
17:45 15 0 24 0 39 0 0 0 0 0 9 62 1 0 72 0 24 0 31 142
Hourly Total 118 0 150 0 268 2 0 4 0 6 28 256 9 0 293 0 132 25 0 157 724

18:00 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Grand Total 220 0 265 2 485 4 0 7 5 11 294 720 16 0 1030 2 783 271 0 1056 | 2582

Approach % 45.4 0.0 54.6 - - 36.4 0.0 63.6 - - 28.5 69.9 1.6 - 0.2 74.1 25.7 - -

Total % 8.5 0.0 10.3 - 18.8 0.2 0.0 0.3 - 0.4 11.4 27.9 0.6 39.9 0.1 30.3 10.5 40.9 -
Lights 205 0 242 - 447 4 0 7 - 11 273 714 16 1003 2 771 238 1011 | 2472
% Lights 93.2 - 91.3 - 92.2 | 100.0 - 100.0 - 100.0 | 92.9 99.2 100.0 97.4 | 100.0 985 87.8 95.7 95.7
Other Vehicles 15 0 23 - 38 0 0 0 - 0 21 6 0 27 0 11 33 44 109
{)feﬁ)igll:; 6.8 - 8.7 - 7.8 0.0 - 0.0 - 0.0 7.1 0.8 0.0 2.6 0.0 1.4 12.2 4.2 4.2

Bi%co'gz on 0 0 0 - 0 0 0 0 - 0 0 0 0 0 0 1 0 1 1
% Bi%ggs o1 00 - 0.0 - 00 | 00 - 0.0 - 00 | 00 00 00 00 | 00 01 00 01 | 00

Pedestrians - - - 2 - - - - 5 - - - - 0 - - - - 0 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - - - - - - -




Est. 1989

T

Traffic Planning and Design, Inc Count Name: Commerce Drive &
Counter:: MIO 2500 East High Street New Jersey Drive - AM & PM
Counted By:: RK Suite 650 Site Code:
Weather:: Overcast Pottstown, Pennsylvania, United States 19464 Start Date: 03/24/2015
610.326.3100 mbressler@trafficpd.com Page No: 2

Commerce Drive [SB]
Out In Total
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Turning Movement Data Plot



Counter:: MIO
Counted By:: RK
Weather:: Overcast

T

Est. 1989

Traffic Planning and Design, Inc
2500 East High Street
Suite 650

Pottstown, Pennsylvania, United States 19464
610.326.3100 mbressler@trafficpd.com

Turning Movement Peak Hour Data (8:00)

Count Name: Commerce Drive &
New Jersey Drive - AM & PM
Site Code:

Start Date: 03/24/2015

Page No: 3

New Jersey Drive Driveway Commerce Drive Commerce Drive
Eastbound Westbound Northbound Southbound
Start Time A
. pp. . App. ; App. : App. Int.
Left Thru  Right Peds Total Left Thru  Right Peds Total Left Thru  Right Peds Total Left Thru  Right Peds Total | Total
8:00 0 0 3 1 3 0 0 0 0 0 22 36 0 0 58 0 74 21 0 95 156
8:15 0 3 0 4 0 0 0 0 0 35 43 0 0 78 0 58 38 0 96 178
8:30 0 4 0 8 0 0 0 0 0 34 44 0 0 78 1 66 38 0 105 191
8:45 16 0 19 1 35 0 0 0 0 0 49 42 1 0 92 0 51 49 0 100 227
Total 21 0 29 2 50 0 0 0 0 0 140 165 1 0 306 1 249 146 0 396 752
Approach % 42.0 0.0 58.0 - - NaN  NaN  NaN - - 458  53.9 0.3 - 0.3 62.9 369 - - -
Total % 2.8 0.0 3.9 - 6.6 0.0 0.0 0.0 - 0.0 18.6 21.9 0.1 40.7 0.1 33.1 19.4 52.7 -
PHF 0.328 0.000 0.382 - 0.357 | 0.000 0.000 0.000 - 0.000 | 0.714 0.938 0.250 0.832 | 0.250 0.841 0.745 0.943 | 0.828
Lights 10 0 17 - 27 0 0 0 - 0 135 163 1 299 1 249 125 375 701
% Lights 47.6 - 58.6 - 54.0 - - - - - 96.4 98.8 100.0 97.7 | 100.0 100.0 85.6 94.7 93.2
Other Vehicles | 11 0 12 - 23 0 0 0 - 0 5 2 0 7 0 0 21 21 51
% Other
Vehicles 52.4 - 414 - 46.0 - - - - - 3.6 1.2 0.0 23 0.0 0.0 14.4 53 6.8
Bicycles on
Road 0 0 0 - 0 0 0 0 - 0 0 0 0 0 0 0 0 - 0 0
% Bicycleson | - 0.0 - 0.0 - - - - - 00 00 00 00 | 00 00 00 00 | 00
Pedestrians - - - 2 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - 100.0 - - - - - - - - - - - - - - -




T

Est. 1989

Traffic Planning and Design, Inc Count Name: Commerce Drive &
Counter:: MIO 2500 East High Street New Jersey Drive - AM & PM
Counted By:: RK Suite 650 Site Code:
Weather:: Overcast Pottstown, Pennsylvania, United States 19464 Start Date: 03/24/2015
610.326.3100 mbressler@trafficpd.com Page No: 4

Commerce Drive [SB]
Out In Total
173 375 548
13 21 34
0 0 0
0 0 0
186 396 582
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0 0 0 0
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Commerce Drive [NB]

Turning Movement Peak Hour Data Plot (8:00)



Counter:: MIO
Counted By:: RK
Weather:: Overcast

T

Est. 1989

Traffic Planning and Design, Inc

2500 East High Street
Suite 650

Pottstown, Pennsylvania, United States 19464
610.326.3100 mbressler@trafficpd.com

Turning Movement Peak Hour Data (16:45)

Count Name: Commerce Drive &
New Jersey Drive - AM & PM
Site Code:

Start Date: 03/24/2015

Page No: 5

New Jersey Drive Driveway Commerce Drive Commerce Drive
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds App. Left Thru Right Peds PP Left Thru Right Peds App. Left Thru Right Peds App. Int.
Total Total Total Total | Total
16:45 15 0 13 0 28 0 0 1 1 1 6 57 4 0 67 0 47 10 0 57 153
17:00 44 0 40 0 84 2 0 0 0 2 5 72 4 0 81 0 45 8 0 53 220
17:15 29 0 31 0 60 0 0 2 0 2 7 77 3 0 87 0 29 0 35 184
17:30 30 0 55 0 85 0 0 2 0 2 7 45 1 0 53 0 34 0 38 178
Total 118 0 139 0 257 2 0 5 1 7 25 251 12 0 288 0 155 28 0 183 735
Approach % 45.9 0.0 54.1 - - 28.6 0.0 71.4 - - 8.7 87.2 4.2 - 0.0 84.7 15.3 - -
Total % 16.1 0.0 18.9 - 35.0 0.3 0.0 0.7 - 1.0 3.4 34.1 1.6 39.2 0.0 21.1 3.8 24.9 -
PHF 0.670 0.000 0.632 - 0.756 [ 0.250 0.000 0.625 - 0.875 [ 0.893 0.815 0.750 0.828 [ 0.000 0.824 0.700 0.803 [ 0.835
Lights 117 0 137 - 254 2 0 5 - 7 20 251 12 283 0 154 27 181 725
% Lights 99.2 - 98.6 - 98.8 | 100.0 - 100.0 - 100.0 | 80.0 100.0 100.0 98.3 - 99.4 96.4 98.9 98.6
Other Vehicles 1 0 2 - 3 0 0 0 - 0 5 0 0 5 0 1 1 2 10
TR Other 08 - 14 - 12 | 00 - 0.0 - 00 | 200 00 00 17 - 06 36 11 | 14
Bicydleson | 0 0 - 0 0 0 0 - 0 0 0 0 0 0 0 0 0 0
% Bicycleson | - 0.0 - 00 | 00 - 0.0 - 00 | 00 00 00 0.0 - 00 00 00 | 00
Pedestrians - - - 0 - - - - 1 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - 100.0 - - - - - - - - - -
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Est. 1989

Traffic Planning and Design, Inc Count Name: Commerce Drive &
Counter:: MIO 2500 East High Street New Jersey Drive - AM & PM
Counted By:: RK Suite 650 Site Code:
Weather:: Overcast Pottstown, Pennsylvania, United States 19464 Start Date: 03/24/2015
610.326.3100 mbressler@trafficpd.com Page No: 6

Commerce Drive [SB]
Out In Total
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Commerce Drive [NB]

Turning Movement Peak Hour Data Plot (16:45)
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APPENDIX B

DAY CARE CENTER TRIP GENERATION ARTICLE
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Trip Generation of Day Care Centers
Preston W, Hitchens, Jr. (S)*

INTRODUCTION

his rascarch paper will provida additiensl inslght
inte the trip making charackeristies of day care
canters in the matropulitan Philadelphia, Pennsyl-
vaniz area. bDota was collectsd at aix operating
day oare centera in Naw Jarsey and in Pennsylvenia,
and =analyzed in several aress, The aajor foous of
this work ia dirseted towards trlp generation, how-
sver peak parking damand, as well a3 3verage time
porksd dyring the norning end evening pask hours,
wes reviswad abt tuwa centers, Interviews were con-
ducted =&t two centers during the evening rush houwr
to detarmine additional dinformstien sbout site
related tripe,

METHGD OLOGY

Traftic data was collected ot slx operadting day
ecara centera 1in the metropolitan Philadelphia,
Pannsylvania area. The logatiens of tha centers
were & fellows:

Voorhess, Hew Jersey (2 centers}
Sewell, New Jersey

Maoorestoun, MHew Jerasy

Horth Wales, Pennsylvania
Piymouth Hecting, Pennaylvenis

Traffic counters wmonltored driveusy activity at
eoch  of the sbove tenters durlng a typiea) weekdsy
of operation, In order to oinimize parentel
snxiety, the vehicle wused by the traffic counter
was aighed "Iraffic CountY and all management ataff
gt asch center were briefed as to the purpose of
the dats collection. ALl aix locations studled were
located in commercial araas, Two centars vere
located near majer duploymept canters, with the
other [our acceasing haavily traveled roadways.

A1l of the centers required that an adult accompany
childran Into the fFacility in the porning, where
typleally, the child was signed in by the parent.
In the afternoon the parent wWas required to enter
the day care center and aign out hia or her child,

&11 of the aix centers studied had an outdoor play
arsa which waz fenced, and located the maxinuw pos-
sibla distanes from the parking areas, Although
the majority of enrollece vare personslly dropped
off and opieked up by parentd, Ascme of ths centers
ha¢ small omnibuses/vens (spproximately 15 pass-
enger) which pfoked up children at appropriste
timds from losal achools. The buses were alsc
utllized for field trips.

a Projast Englneer
Fennonl Asscelates Inc,
1600 Callowhill Streat
Fhiladeiphia, PA U,3.4, 19130

Typical weekday operating hours at each center
{with ninor variastlona) ware from §330 A M. to 6:00
P.M, Dlacussiona with managers at the respestive
sonters rvevealed that some day cere centers are
offering perents cxtended hours on Friday evenings
to approxisstely 11:00 P.M., and in some cases,
slespover opportunitisa, where the enrclied chile
would spend the night at the day care center, Theae
progroms are mparketed to parents 3’ an epportunily
for seclal aativity on their pary without conpro-
nising the safety of their children, For the
aapters extended hours and/or Yglesh oversr offer
inereased revehue for the center, In =ddition,
centers  located npear major employment centers
offered prograsming %o enhcourage perents to gpend
lunch time with their ohildren, aueh has hoagie
aelep, "Easter paradest, ete.

SIYE CHiRACTERISTICS

The following data wes collected at each survey
lo¢ation:

Puilding area {(aqusre feet}
Ruaber of Parking Spaces

Humber of Children ia Attondancs
Humbar of Employeey in Attendance,

Building areas of the centers varied from approx-
{mately 6,000 square feet to B,UD0 square feet.
Parking varied from 13=30 spaces at the study loca-
tions. Enrollment st the cenbery varied betueen
98-156 children, with betwsen 9-24 ezployaes on
3ite.

TRIP GEMERATION CHARACTERISTICS

The number of total trips during s typical wvaskday:
and, during the wmorning and evening pezk hours of
sach cahter was aasily obbained from the traffic
coupt information. Data at each lecation was ane-
1yzed with respest to number of enrolled children,
gross building arse ip square feet, and number of
employees at sach ceuter.

Linesr regresslon analysis of total trip cnds (T3
vs. number of enployees (E) on 3 typlesl weekday
revealed the following relationship:

T = 15.41CE) + 103.68  R%:0.865
Similarly, ennlyels of total trip enda (T) va.
nuzher of enrolled children (G} resulted in the
following equation:

T = 3.67(C) = 62.89 R%:0.777
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A ccopgrison of totel trip enda (T) wvs, 1,000
“squere feat gross Tloor area (X) wus modeled by the
mjegresaian equation:

T 5 65.78(X) « 98,33 R°:0.651

Given the relatively low correlation goefficients
and/or the limitud data base, tha above equations
should be umad very cautlously 1in modeliag day
sentar operations,

The following average btrip rates were observed by
thisz atudy:
Avarage Weokday Vahiele Trip Ends
20.78 tripy/employee
2,85 trips/ 1000 s.f. gross (loor @rea
3.26 wrips/enralled child

The range of rates of trips/employee varied from
17.90 tripsfemployse to 28.12 trips/employee. With
raspeet to trip=/1000 aqusre fceb of gross floor
area, the rates ranged from 42.§1 trips/1000 s.r.
to 67.80 trips/1900 s.f'. The range of rates of
tripafenvoliad chidd varied between 1.9 trips/
enrolled ehild to 3.75 tripa/ehlild,

The following average trip rates were observed
during the A H. end P.HM. peak houra of the
generztor:
AM. Peak Hour of Cenerater
4,08 trips/employsa
.84 tripa/senrollee

} 10.42 erips/i060e s,f. gross floor area

P.H. Pegk Hour of Genarator
4.12 vrips/employes
0.65 trips/enrollee
10.50 trips/1000 8.f, gross [loor araa

In addition to davermining sverage trip rates for
seversl depepdent varlables, the average hourly
voristion of day qare center trafflis for the loca-
tions ptudiad wus determined.

Averaga Hourly Variution of Day Care Center
Iraffic

Hour Ending: Percentage of Irips

T:00 A.K. 3%
8:00 ANM. 16%
§:00 AM. 16%
10:00 AN, 8%
11:00 AM. 2%
12100 HOOH s
1:00 B.H. 53
T2:00 P.H. 3%
3:00 P.M. Ly
king P.M. 111
5:00 P.M. 123
6:00 P, 198
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BARENTSt INTERVIEWS

In order to galn additional insight into the trip
making charzeteristies of day care centers, inter-
views of parents wera condueted during tha P.H.
pesk heur &b two locetions,  Parenbs were asked
where theilr trip had begun, where it would end, and
ive gpproximate length. Parents were also asked 3z
to whether or not they would have "paased by" the
day ecare center in thelr normal howne/work commute.
The follouing are the results of our interviews:

Trip Origination:

25% ~~hiome
128 —work

Trip Dastination:

69% ~directly home
321 —~glgauhere
Type of Trip:
2if a-primary trip (heme to center to home)
4§ ~-pass-by trip {from work to home)

32% —divarted trip {from work to home)

Irip Length:

W oa7

< % milas
12 miles:
2-5 miles:
5-10 miles:
> 10 wilea:

Number of Children

201
163

ug
Gy
161

at Canter:

1 ehdld:
2 ohildren:

683
324

PARKING CHARACTERISTICS

Although the prigary

emphasis of thls study was

trip generation of day care centers, parking data

wag collected at

rates were observed,

two facilities.
a3 well =as

Pagk parking-
length of time

parked during the merning and evening peak hours.

The average peak

gpaces/ 1000 3qusre [eat grosa floor area.

parked
peak period and
peax,

parking rate was found to be 2.36
pParents

an average of 5.6 minutes during the meraing

§.8 minutes during the evening

Additions) parking dzta should be collected

on d8y cAre cantars,

CONCLUSIORS

Tnig paper hag reviewed trip meking charactaristies
of six operating day csre centars Ip the Philadel-

phis,

Pennsylvania area,

‘The traflie count dats

wag gnalyzed with respect to the muaber of eaploy-

geg, the number

of enrolled children,
square feet of gross floor

and the
gres a% each centar.
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Equatiens, obtuined by linear regression snalysis,

“are prasented relating totsl &rip ands vs. the
-aunber of employaes, total trip andx vs, the number

f eprolled children end total trip ends vs, tne
Square feet of gross floor area at each center, In
addition, sverage trip ratez are developed for
dedly trips, A,K. pesk hour of generater trips and
P.H. peak hour of generator trips,

A comparison of the average trip rates detsrmined

by this study; end those publlished in Trip Goper-
ation, {4th Edition, Inatitute of Transportastion

———

gineers,1987) ghows some differences. The rates

Lrips/1000 3.1,

INST TRANSY BNGS Wuus

presanted for trips/employes by this study are
approximately 55% lower Ehen thet presented in Irip
Generation, The average trip rate presentoed for
gross floor area were well within
ITE repge. The differences {n tha average trip
rates determined by this study are moat likely
attributabls to differences in  regulations
pertaining to day ¢are throughout the country, It
is recommended that agddixionsl studfes be done in
the Philadelphia, Pennsylvenia area and elseshere
to Turther supplement the data base on this leps
use code.
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EXISTING CONDITIONS



1: Commerce Drive & New Jersey Drive

Existing Conditions
Timing Plan: AM Peak Hour

2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4 |

Volume (vph) 21 29 140 165 249 146
Peak Hour Factor 083 083 083 083 083 083
Heavy Vehicles (%) 52%  41% 4% 1% 0%  14%
Shared Lane Traffic (%)

Sign Control Stop Free  Free

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



1: Commerce Drive & New Jersey Drive

Existing Conditions
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 2.8
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 21 29 140 165 249 146
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % -2 - - -1 -3 -
Peak Hour Factor 83 83 83 83 83 83
Heavy Vehicles, % 52 41 4 1 0 14
Mvmt Flow 25 35 169 199 300 176
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 825 388 476 0 - 0
Stage 1 388 - - - -
Stage 2 437 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.78 - = = = &
Critical Hdwy Stg 2 6.18 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 298 665 1045
Stage 1 799 - - - - -
Stage 2 716
Platoon blocked, % : : s
Mov Cap-1 Maneuver 244 665 1045 - - -
Mov Cap-2 Maneuver 244 - - - - -
Stage 1 799
Stage 2 586 - - - - -
Approach EB NB SB
HCM Control Delay, s 16 43 0
HCM LOS C
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1045 386
HCM Lane V/C Ratio 0.161 0.156 - -
HCM Control Delay (s) 9.1 0.3 16
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0.6 0.5
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 4/7/2015 MH



2: Commerce Drive & Driveway

Existing Conditions
Timing Plan: AM Peak Hour

2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4¢ 4B

Volume (vph) 0 5 25 305 278 7
Peak Hour Factor 083 083 083 083 083 083
Heavy Vehicles (%) 0% 0% 0% 4% 5% 0%
Shared Lane Traffic (%)

Sign Control Stop Free  Free

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



2: Commerce Drive & Driveway

Existing Conditions
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 0.4
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 0 5 25 305 278 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - -1 1 -
Peak Hour Factor 83 83 83 83 83 83
Heavy Vehicles, % 0 0 0 4 5 0
Mvmt Flow 0 6 30 367 335 8
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 583 172 343 0 - 0
Stage 1 339 - - - -
Stage 2 244 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.8 : : : = 5
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 460 942 1157
Stage 1 847 - - - - -
Stage 2 953
Platoon blocked, % : : s
Mov Cap-1 Maneuver 445 942 1157 - - -
Mov Cap-2 Maneuver 445 - - - - -
Stage 1 847
Stage 2 922 - - - - -
Approach EB NB SB
HCM Control Delay, s 8.8 0.7 0
HCM LOS A
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1157 942
HCM Lane V/C Ratio 0.026 - 0.006 - -
HCM Control Delay (s) 8.2 0.1 8.8
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 0
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 41712015 MH



3: Driveway & New Jersey Drive Existing Conditions
Timing Plan: AM Peak Hour

— Ny ¢ TN

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations | < i

Volume (vph) 50 0 5 286 0 1
Peak Hour Factor 083 083 083 083 083 083
Heavy Vehicles (%) 52% 0% 0%  14% 0% 0%
Shared Lane Traffic (%)

Sign Control Free Free  Stop

Intersection Summary
Control Type: Unsignalized

Lanes, Volumes, Timings Synchro 8 Report
HARG.A.00001 4/7/2015 MH



3: Driveway & New Jersey Drive

Existing Conditions
Timing Plan: AM Peak Hour

Intersection

Int Delay, s/veh

Movement EBT EBR WBL  WBT NBL NBR

Vol, veh/h 50 0 5 286 0 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free Stop Stop

RT Channelized - None None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 0 0

Grade, % -5 - - 2 0 -

Peak Hour Factor 83 83 83 83 83 83

Heavy Vehicles, % 52 0 0 14 0 0

Mvmt Flow 60 0 6 345 0 1

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 0 0 60 0 417 60
Stage 1 - - - - 60 -
Stage 2 - - - - 357 -

Critical Hdwy 4.3 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - 54 -

Follow-up Hdwy - - 3 - 3 3.1

Pot Cap-1 Maneuver 1145 677 1075
Stage 1 - - - - 1124 -
Stage 2 812

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1145 673 1075

Mov Cap-2 Maneuver - - - - 673 -
Stage 1 1124
Stage 2 - - - - 807 -

Approach EB WB NB

HCM Control Delay, s 0 0.1 84

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 1075 - 1145

HCM Lane V/C Ratio 0.001 - - 0.005 -

HCM Control Delay (s) 8.4 - 8.2 0

HCM Lane LOS A - - A A

HCM 95th %tile Q(veh) 0 0

HCM 2010 TWSC Synchro 8 Report

HARG.A.00001 41712015 MH



1: Commerce Drive & New Jersey Drive

Existing Conditions
Timing Plan: PM Peak Hour

2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4 |

Volume (vph) 118 139 25 251 155 28
Peak Hour Factor 084 084 084 084 084 084
Heavy Vehicles (%) 1% 2%  20% 0% 1% 4%
Shared Lane Traffic (%)

Sign Control Stop Free  Free

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



1: Commerce Drive & New Jersey Drive

Existing Conditions
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 5.1
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 118 139 25 251 155 28
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % -2 - - -1 -3 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 1 2 20 0 1 4
Mvmt Flow 140 165 30 299 185 33
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 410 201 218 0 - 0
Stage 1 201 - - - -
Stage 2 209 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.015 - - - : :
Critical Hdwy Stg 2 5415 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 625 900 1273
Stage 1 1050 - - - - -
Stage 2 1017
Platoon blocked, % : : s
Mov Cap-1 Maneuver 608 900 1273 - - -
Mov Cap-2 Maneuver 608 - - - - -
Stage 1 1050
Stage 2 989 - - - - -
Approach EB NB SB
HCM Control Delay, s 13.3 0.8 0
HCM LOS B
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1273 737
HCM Lane V/C Ratio 0.023 - 0415 - -
HCM Control Delay (s) 7.9 0.1 13.3
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 2.1
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 4/7/2015 MH



2: Commerce Drive & Driveway

Existing Conditions
Timing Plan: PM Peak Hour

2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4¢ 4B

Volume (vph) 4 16 12 276 294 8
Peak Hour Factor 084 084 084 084 084 084
Heavy Vehicles (%) 0% 0% 0%  20% 3% 0%
Shared Lane Traffic (%)

Sign Control Stop Free  Free

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



2: Commerce Drive & Driveway

Existing Conditions
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 0.5
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 4 16 12 276 294 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - -1 1 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 20 3 0
Mvmt Flow 5 19 14 329 350 10
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 548 180 360 0 : 0
Stage 1 355 - - - -
Stage 2 193 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.8 : : : = 5
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 489 930 1142
Stage 1 830 - - - - -
Stage 2 1015
Platoon blocked, % : : s
Mov Cap-1 Maneuver 482 930 1142 - - -
Mov Cap-2 Maneuver 482 - - - - -
Stage 1 830
Stage 2 1000 - - - - -
Approach EB NB SB
HCM Control Delay, s 9.7 04 0
HCM LOS A
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1142 784
HCM Lane V/C Ratio 0.013 - 003 - -
HCM Control Delay (s) 8.2 0.1 9.7
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 0.1
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 41712015 MH



3: Driveway & New Jersey Drive Existing Conditions
Timing Plan: PM Peak Hour

— Ny ¢ TN

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations | < i

Volume (vph) 257 0 6 53 1 16
Peak Hour Factor 084 084 084 084 084 084
Heavy Vehicles (%) 2% 0% 0%  20% 0% 0%
Shared Lane Traffic (%)

Sign Control Free Free  Stop
Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings Synchro 8 Report
HARG.A.00001 4/7/2015 MH



3: Driveway & New Jersey Drive

Existing Conditions
Timing Plan: PM Peak Hour

Intersection

Int Delay, s/veh

Movement EBT EBR WBL  WBT NBL NBR

Vol, veh/h 257 0 6 53 1 16

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free Stop Stop

RT Channelized - None None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 0 0

Grade, % -5 - - 2 0 -

Peak Hour Factor 84 84 84 84 84 84

Heavy Vehicles, % 2 0 0 20 0 0

Mvmt Flow 306 0 7 63 1 19

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 0 0 306 0 383 306
Stage 1 - - - - 306 -
Stage 2 - - - - 77 -

Critical Hdwy 4.3 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - 54 -

Follow-up Hdwy - - 3 - 3 3.1

Pot Cap-1 Maneuver 943 709 780
Stage 1 - - - - 859 -
Stage 2 1104

Platoon blocked, % - - -

Mov Cap-1 Maneuver 943 703 780

Mov Cap-2 Maneuver - - - - 703 -
Stage 1 859
Stage 2 - - - - 1095 -

Approach EB WB NB

HCM Control Delay, s 0 0.9 9.8

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 775 - 943

HCM Lane V/C Ratio 0.026 - - 0.008 -

HCM Control Delay (s) 9.8 - 8.8 0

HCM Lane LOS A - - A A

HCM 95th %tile Q(veh) 0.1 0

HCM 2010 TWSC Synchro 8 Report

HARG.A.00001 41712015 MH



PROJECTED CONDITIONS



1: Commerce Drive & New Jersey Drive

Projected Conditions
Timing Plan: AM Peak Hour

2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4 |

Volume (vph) 32 29 140 175 261 158
Peak Hour Factor 083 083 083 083 083 083
Heavy Vehicles (%) 52%  41% 4% 1% 0%  14%
Shared Lane Traffic (%)

Sign Control Stop Free  Free

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



1: Commerce Drive & New Jersey Drive

Projected Conditions
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 3.2
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 32 29 140 175 261 158
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % -2 - - -1 -3 -
Peak Hour Factor 83 83 83 83 83 83
Heavy Vehicles, % 52 41 4 1 0 14
Mvmt Flow 39 35 169 211 314 190
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 853 410 505 0 : 0
Stage 1 410 - - - -
Stage 2 443 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.78 - = = = &
Critical Hdwy Stg 2 6.18 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 284 642 1022
Stage 1 777 - - - - -
Stage 2 710
Platoon blocked, % : : s
Mov Cap-1 Maneuver 231 642 1022 - - -
Mov Cap-2 Maneuver 231 - - - - -
Stage 1 777
Stage 2 577 - - - - -
Approach EB NB SB
HCM Control Delay, s 18.9 4.3 0
HCM LOS C
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1022 332
HCM Lane V/C Ratio 0.165 0.221 - -
HCM Control Delay (s) 9.2 03 189
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0.6 0.8
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 4/7/2015 MH



2: Commerce Drive & Driveway

Projected Conditions
Timing Plan: AM Peak Hour

2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4¢ 4B

Volume (vph) 10 27 49 305 278 19
Peak Hour Factor 083 083 083 083 083 083
Heavy Vehicles (%) 0% 0% 0% 4% 5% 0%
Shared Lane Traffic (%)

Sign Control Stop Free  Free

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



2: Commerce Drive & Driveway

Projected Conditions
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 1.2
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 10 27 49 305 278 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - -1 1 -
Peak Hour Factor 83 83 83 83 83 83
Heavy Vehicles, % 0 0 0 4 5 0
Mvmt Flow 12 33 59 367 335 23
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 648 179 358 0 : 0
Stage 1 346 - - - -
Stage 2 302 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.8 : : : = 5
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 409 932 1144
Stage 1 840 - - - - -
Stage 2 887
Platoon blocked, % : : s
Mov Cap-1 Maneuver 382 932 1144 - - -
Mov Cap-2 Maneuver 382 - - - - -
Stage 1 840
Stage 2 829 - - - - -
Approach EB NB SB
HCM Control Delay, s 10.7 1.3 0
HCM LOS B
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1144 671
HCM Lane V/C Ratio 0.052 0.066 - -
HCM Control Delay (s) 8.3 0.2 10.7
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.2 0.2
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 41712015 MH



3: Driveway & New Jersey Drive

Projected Conditions
Timing Plan: AM Peak Hour

— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations | < i
Volume (vph) 50 0 17 286 0 12
Peak Hour Factor 083 083 083 083 083 083
Heavy Vehicles (%) 52% 0% 0%  14% 0% 0%
Shared Lane Traffic (%)
Sign Control Free Free  Stop

Intersection Summary

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



3: Driveway & New Jersey Drive

Projected Conditions
Timing Plan: AM Peak Hour

Intersection

Int Delay, s/veh

Movement EBT EBR WBL  WBT NBL NBR

Vol, veh/h 50 0 17 286 0 12

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free Stop Stop

RT Channelized - None None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 0 0

Grade, % -5 - - 2 0 -

Peak Hour Factor 83 83 83 83 83 83

Heavy Vehicles, % 52 0 0 14 0 0

Mvmt Flow 60 0 20 345 0 14

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 0 0 60 0 446 60
Stage 1 - - - - 60 -
Stage 2 - - - - 386 -

Critical Hdwy 4.3 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - 54 -

Follow-up Hdwy - - 3 - 3 3.1

Pot Cap-1 Maneuver 1145 650 1075
Stage 1 - - - - 1124 -
Stage 2 787

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1145 636 1075

Mov Cap-2 Maneuver - - - - 636 -
Stage 1 1124
Stage 2 - - - - 770 -

Approach EB WB NB

HCM Control Delay, s 0 0.5 84

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 1075 - 1145

HCM Lane V/C Ratio 0.013 - - 0.018 -

HCM Control Delay (s) 8.4 - 8.2 0

HCM Lane LOS A - - A A

HCM 95th %tile Q(veh) 0 0.1

HCM 2010 TWSC Synchro 8 Report

HARG.A.00001 41712015 MH



1: Commerce Drive & New Jersey Drive

Projected Conditions
Timing Plan: PM Peak Hour

N N
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4 |
Volume (vph) 131 139 25 263 166 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 14 14 11 11 11 11
Grade (%) 2% -1% -3%
Link Speed (mph) 25 35 35
Link Distance (ft) 222 214 542
Travel Time (s) 6.1 4.2 10.6
Sign Control Stop Free  Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



1: Commerce Drive & New Jersey Drive

Projected Conditions
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 54
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 131 139 25 263 166 39
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % -2 - - -1 -3 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 1 2 20 0 1 4
Mvmt Flow 156 165 30 313 198 46
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 437 221 244 0 - 0
Stage 1 221 - - - -
Stage 2 216 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.015 : : : = 5
Critical Hdwy Stg 2 5415 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 596 871 1248
Stage 1 1029 - - - - -
Stage 2 1009
Platoon blocked, % - - -
Mov Cap-1 Maneuver 579 871 1248 - - -
Mov Cap-2 Maneuver 579 - - - - -
Stage 1 1029
Stage 2 980 - - - - -
Approach EB NB SB
HCM Control Delay, s 144 0.8 0
HCM LOS B
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1248 700
HCM Lane V/C Ratio 0.024 - 0459 - -
HCM Control Delay (s) 8 0.1 14.4
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 24
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 41712015 MH



2: Commerce Drive & Driveway

Projected Conditions
Timing Plan: PM Peak Hour

N N
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations i J4¢ 4B
Volume (vph) 16 40 34 276 294 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 10 11 11 11 11
Grade (%) 0% -1% 1%
Link Speed (mph) 25 35 35
Link Distance (ft) 88 156 214
Travel Time (s) 2.4 3.0 4.2
Sign Control Stop Free  Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



2: Commerce Drive & Driveway

Projected Conditions
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 1.3
Movement EBL EBR NBL  NBT SBT SBR
Vol, veh/h 16 40 34 276 294 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - -1 1 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 20 3 0
Mvmt Flow 19 48 40 329 350 23
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow Al 606 186 373 0 : 0
Stage 1 361 - - - -
Stage 2 245 - - - - -
Critical Hdwy 7.7 7.2 3.9
Critical Hdwy Stg 1 5.8 : : : = 5
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 2.8 29 24 - - -
Pot Cap-1 Maneuver 441 921 1131
Stage 1 824 - - - - -
Stage 2 952
Platoon blocked, % : : s
Mov Cap-1 Maneuver 422 921 1131 - - -
Mov Cap-2 Maneuver 422 - - - - -
Stage 1 824
Stage 2 911 - - - - -
Approach EB NB SB
HCM Control Delay, s 10.8 1 0
HCM LOS B
Minor Lane/Major Mvmt NBL  NBT EBLn1 SBT SBR
Capacity (veh/h) 1131 688
HCM Lane V/C Ratio 0.036 - 0.097 - -
HCM Control Delay (s) 8.3 0.1 10.8
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 0.3
HCM 2010 TWSC Synchro 8 Report
HARG.A.00001 41712015 MH



3: Driveway & New Jersey Drive

Projected Conditions
Timing Plan: PM Peak Hour

— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations | < i
Volume (vph) 257 0 17 53 1 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 14 14 14 14 14 10
Grade (%) -5% 2% 0%
Link Speed (mph) 25 25 25
Link Distance (ft) 378 222 95
Travel Time (s) 10.3 6.1 2.6
Sign Control Free Free  Stop
Intersection Summary
Area Type: Other

Control Type: Unsignalized

Lanes, Volumes, Timings
HARG.A.00001

Synchro 8 Report
41712015 MH



3: Driveway & New Jersey Drive

Projected Conditions
Timing Plan: PM Peak Hour

Intersection

Int Delay, s/veh

Movement EBT EBR WBL  WBT NBL NBR

Vol, veh/h 257 0 17 53 1 29

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 0 0

Grade, % -5 - - 2 0 -

Peak Hour Factor 84 84 84 84 84 84

Heavy Vehicles, % 2 0 0 20 0 0

Mvmt Flow 306 0 20 63 1 35

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 0 0 306 0 410 306
Stage 1 - - - - 306 -
Stage 2 - - - - 104 -

Critical Hdwy 4.3 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - 54 -

Follow-up Hdwy - - 3 - 3 3.1

Pot Cap-1 Maneuver 943 683 780
Stage 1 - - - - 859 -
Stage 2 1072

Platoon blocked, % - - -

Mov Cap-1 Maneuver 943 668 780

Mov Cap-2 Maneuver - - - - 668 -
Stage 1 859
Stage 2 - - g 5 1048 i

Approach EB WB NB

HCM Control Delay, s 0 2.2 9.9

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 776 - 943

HCM Lane V/C Ratio 0.046 - - 0.021 -

HCM Control Delay (s) 9.9 - 8.9 0

HCM Lane LOS A - - A A

HCM 95th %tile Q(veh) 0.1 0.1

HCM 2010 TWSC Synchro 8 Report

HARG.A.00001 41712015 MH



APPENDIX D

GAP STUDY PRINTOUTS



Intersection:

Time Studied:
Date of Study:

Gap Calculation for Unsignalized Intersection

Left Turn from Minor Road to Two-Lane Major Road

Major St.
Minor St.

Commerce Drive
Site Driveway

Weekday A.M. Peak Hour
Tuesday, March 24, 2015

Critical Gap:
Follow-Up Time:

Length of Gap Vehicles Number of Gaps Total
(seconds) Accomodated Observed Vehicles
2.00 - 3.99 0 132 0
4.00 - 5.99 0 72 0
6.00 - 7.99 0 42 0
8.00 - 9.99 1 39 39

10.00 - 11.99 2 23 46
12.00 - 13.99 2 18 36
14.00 - 15.99 3 11 33
16.00 - 17.99 4 9 36
18.00 - 19.99 4 7 28
20.00 - 21.99 5 6 30
22.00 - 23.99 6 7 42
24.00 - 25.99 6 2 12
26.00 - 27.99 7 5 35
28.00 - 29.99 8 9 72
> 30.00 8 0 0
Total Vehicles Accomodated 409

Minimum Number of
Gap Cars
0 0
7.1 1
10.1 2
13.1 3
16.1 4
19.1 5
22.1 6
25.1 7
28.1 8
31.1 9
34.1 10
37.1 11
40.1 12
43.1 13
46.1 14
49.1 15
52.1 16
55.1 17
58.1 18
61.1 19
64.1 20




Gap Calculation for Unsignalized Intersection
Left Turn from Minor Road to Two-Lane Major Road

Intersection:  Major St. Commerce Drive
Minor St. Site Driveway

Time Studied: Weekday P.M. Peak Hour
Date of Study: Tuesday, March 24, 2015

Critical Gap: 71
Follow-Up Time: 3
Minimum Number of

Gap Cars
0 0
7.1 1
10.1 2
Length of Gap Vehicles Number of Gaps Total 13.1 3
(seconds) Accomodated Observed Vehicles 16.1 4
2.00 - 3.99 0 114 0 19.1 5
4.00 - 5.99 0 63 0 22.1 6
6.00 - 7.99 0 36 0 25.1 7
8.00 - 9.99 1 26 26 28.1 8
10.00 - 11.99 2 21 42 31.1 9
12.00 - 13.99 2 19 38 34.1 10
14.00 - 15.99 3 9 27 37.1 11
16.00 - 17.99 4 17 68 40.1 12
18.00 - 19.99 4 2 8 43.1 13
20.00 - 21.99 5 8 40 46.1 14
22.00 - 23.99 6 6 36 49.1 15
24.00 - 25.99 6 5 30 52.1 16
26.00 - 27.99 7 5 35 55.1 17
28.00 - 29.99 8 13 104 58.1 18
> 30.00 8 0 0 61.1 19
Total Vehicles Accomodated 454 64.1 20

*There are 43 gaps that are between 6 seconds and 8 seconds. The chart above assumes that zero of those
gaps are 7.1 seconds are greater. It can be assumed that at least one of those gaps is 7.1 seconds.
Therefore, there is capacity for at least 164 vehicles.



Intersection:

Time Studied:
Date of Study:

Gap Calculation for Unsignalized Intersection

Left Turn from Minor Road to Two-Lane Major Road

Major St.
Minor St.

Weekday A.M. Peak Hour
Tuesday, March 24, 2015

New Jersey Drive
Site Driveway

Critical Gap:
Follow-Up Time:

Length of Gap Vehicles Number of Gaps Total
(seconds) Accomodated Observed Vehicles
2.00 - 3.99 0 30 0
4.00 - 5.99 0 24 0
6.00 - 7.99 0 24 0
8.00 - 9.99 1 16 16

10.00 - 11.99 2 21 42
12.00 - 13.99 2 14 28
14.00 - 15.99 3 8 24
16.00 - 17.99 4 11 44
18.00 - 19.99 4 9 36
20.00 - 21.99 5 5 25
22.00 - 23.99 6 5 30
24.00 - 25.99 6 2 12
26.00 - 27.99 7 4 28
28.00 - 29.99 8 3 24
> 30.00 8 27 216
Total Vehicles Accomodated 525

Minimum Number of
Gap Cars
0 0

7.1 1
10.1 2
13.1 3
16.1 4
19.1 5
22.1 6
25.1 7
28.1 8
31.1 9
34.1 10
37.1 11
40.1 12
43.1 13
46.1 14
49.1 15
52.1 16
55.1 17
58.1 18
61.1 19
64.1 20




Gap Calculation for Unsignalized Intersection
Left Turn from Minor Road to Two-Lane Major Road

Intersection: Major St. New Jersey Drive
Minor St. Site Driveway

Time Studied: Weekday P.M. Peak Hour
Date of Study: Tuesday, March 24, 2015

Critical Gap: 71
Follow-Up Time: 3
Minimum Number of

Gap Cars
0 0
7.1 1
10.1 2
Length of Gap Vehicles Number of Gaps Total 13.1 3
(seconds) Accomodated Observed Vehicles 16.1 4
2.00 - 3.99 0 57 0 19.1 5
4.00 - 5.99 0 50 0 22.1 6
6.00 - 7.99 0 31 0 25.1 7
8.00 - 9.99 1 18 18 28.1 8
10.00 - 11.99 2 25 50 31.1 9
12.00 - 13.99 2 22 44 34.1 10
14.00 - 15.99 3 6 18 37.1 11
16.00 - 17.99 4 9 36 40.1 12
18.00 - 19.99 4 21 84 43.1 13
20.00 - 21.99 5 5 25 46.1 14
22.00 - 23.99 6 3 18 49.1 15
24.00 - 25.99 6 7 42 52.1 16
26.00 - 27.99 7 10 70 55.1 17
28.00 - 29.99 8 1 8 58.1 18
> 30.00 8 19 152 61.1 19
Total Vehicles Accomodated 565 64.1 20

*There are 43 gaps that are between 6 seconds and 8 seconds. The chart above assumes that zero of those
gaps are 7.1 seconds are greater. It can be assumed that at least one of those gaps is 7.1 seconds.
Therefore, there is capacity for at least 164 vehicles.



